This study was carried out to investigate the heavy metal contaminants (cadmium, lead, copper, zinc, manganese and iron) found in potato and corn chips being sold in Jordanian market, and to estimate their health risk on consumers. The reason behind this study was that potato and corn chips are widely consumed by most children over the world. Atomic Absorption Spectrometry was used to measure the levels of metals after wet digestion, then the dietary intake of each heavy metal was estimated based on means of chips intake by Jordanian children. Also, the level of risk found in this study was evaluated with respect to the value of Minimal Risk Level. From this study, the level of copper, zinc, iron and manganese were below the recommended tolerable levels proposed by Minimal Risk Level. In Contrast, there are some risks in some kinds of chips because they have high levels of cadmium and lead. The levels were compared with those reported for similar cases from some other parts of the world.
Introduction
Heavy metals are potentially environmental contaminants with the capability of causing problems to human health. This occurs when they are found largely in food and consumed excessively by humans. This idea is of great concern due to their toxic effects on human body at very low concentrations. [1] So, the levels of heavy metals in foodstuff have been reported around the world; from East Asia, [2] Sweden, [3] USA, [4] Egypt, [5] China, [6] Italy [7] and Turkey. [8] On the other hand, many organizations and agencies, like World Health Organization (WHO), Food and Agriculture Organization (FAO), United States Environmental Protection Agency's (US EPA), and Agency for Toxic Substance and Disease Registry's (ATSDR), work on maintaining the quality and definition of the amount of toxic substances in food and focus on the legislations to protect consumers from these toxic substances in food.
Nowadays, potato and corn chips are widely consumed all over the world, especially by young adults and children. In fact, they are consumed due to their availability in markets and to their ease of eating or swallowing by children. But their chemical risk has not been thoroughly explored yet. Few studies were conducted to evaluate the heavy metal content of different types of potato and corn chips. [9] [10] [11] [12] [13] Accordingly, the previously cited studies have proved that potato and corn chips contain heavy metals in one way or another. It is necessary to know what types of sources introduce heavy metals in potato and corn chips. These types of sources can primarily be divided into two main types: First, when they are raw, and second, when they are in processing. In the first case, the contaminated soil where vegetables and fruits grow from which animal and human beings eat its products, such products could absorb heavy metals from soil. [14, 15] In the second case, which is processing and food production, the contamination during processing is attributable to corrosion of equipments in the food industry or storage of foods in containers. [16] Moreover, it is indispensable that potato and corn chips are fried in oil and these potatoes and corn chips in turn absorb the oil which may contain heavy metals.
The objectives of this study are to: Measure the levels of heavy metals in potato and corn chips consumed in Jordan, to determine the daily intake of heavy metals by children through consumption of Chips and to evaluate the levels of health risk found in the studied chips with respect to the value of Minimal Risk Level.
[17]
Experimental

Chemicals and Reagents
All reagent used were of analytical grade purity, high purity HNO 3 
Sample Collection
One hundred and seventy five samples of corn and potato chips were purchased from shops in AL-Karak and Amman cities during summer 2006, representing twenty four different brands. The minerals present in the different brands are almost the same for each type.
Sample Pretreatment and Digestion
The Samples were mashed and dried at 105 o C for one hour before chemical analysis. Wet digestion for potato and corn chips was performed using a mixture of HNO 3 :H 2 O 2 (8:4 v/v) (12 mL for around 1.6 g sample). [11] This mixture was heated gradually up to 130 o C for 3h. After cooling, 5 mL of deionized water was added to the sample and mixed by sonication for 30 min. The sample was filtered through blue band filter paper into 25 ml volumetric flask and completed to the mark with deionized water.
Blank digestion was also carried out in the same way as the samples.
Chemicals and Instrumentation
All the plastic ware and glassware were initially cleaned with soap, washed thoroughly with tap water, distilled water, and soaked overnight in 1% HNO 3 (v/v). To remove any contamination by heavy metals, the glassware and plastic ware were washed thoroughly with distilled and deionizer water.
Heavy metals (Fe, Cu, Mn, Pb, Zn and Cd) were determined using Atomic 
Quality control
To estimate the analytical precision and accuracy and to assure the proper quality of analytical results, several necessary requirements were accomplished during analysis, these include: 4. In order to improve the quality of the results and to provide a measure of their reliability, the number of trials for samples was seven for mono kind chips and three for multi kind chips.
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. The values of Limit of Detection (LOD), as 3 times of SD value and Limit Of Quantitation (LOQ), as 10 times of SD value were calculated so as to know the minimal concentrations that the instrument can measure. These values are shown in Table 1 . 
Results and Discussion
Heavy Metals Concentrations In general, the levels of heavy metals in potato chips samples were higher than those in corn chips. This is clearly observed in Tables 2 and 3 In addition, it is observed that there was a variation in the concentration of heavy metals for the same flavor products produced however by different brands of chips. Table 6 shows the levels of heavy metals in potato and corn chips in products in the Jordanian market compared to those from Egypt, Canada, India and Turkey. The Table illustrates that Cd and Pb have the highest levels in potato and corn chips at the Jordanian market, while Zn, Mn and Fe have the highest levels in both potato and corn chips at the Turkish markets. Also, Cu has the highest level in potato at the Canadian markets while highest levels of Cu, in corn chips, were found at the Turkish markets. 
Daily Intake
The daily intake (µg. kg -1 body weight.day -1 ) was calculated based on the following assumptions:
1-The average weight for each child was 35 kg.
2-The mean child intake from chips per day was 20 g.
The daily intake (µg. kg -1 body weight.day -1 ) = Metal concentration in sample (µg/g) x mean sample intake (g / average child weight / day), the results are listed in Table 7 . , respectively. Table 8 shows a comparison between daily intake and the values of ATSDR. The results of Table 8 
Statistical Analysis
ANOVA statistical technique was employed to study the significant differences between various groups. The samples were classified into three variables (kind, source and price). Each variable classified into two groups, namely, kind which was divided into potato and corn, source which was divided into local and international and price which included cheap and expensive.
It is found that there were significations of Fe, Cu and Mn just in the variable of kind. The signification level for the above metals was below 0.05. On the other hand, there were no differences in the significant level regarding the other variables. This result might be attributed to the nature of the two plants (Potato and Corn). Table 9 shows the correlation coefficients between heavy metals in potato chips, it indicates high positive correlation (α = 0.01) between Cu and both Mn and Zn; 
Conclusions
Based on the results obtained, several points should be drawn out:
a. The concentration level of heavy metals in potato chips is higher than that in corn chips.
b. Through the comparison of heavy metal intake and their corresponding intake guidelines, it is clear that children are subjected to unhealthy level of some metals.
c. Cadmium, which can cause kidney disease and cancer, is considered as frequent intake by children through a few kinds of chips with heavy metal concentrations above intake guidelines. Lead which can cause negative health effect at low level is consumed through some kinds of chips brands.
d. The level of heavy metals in the imported chips locally available was higher than those manufactured in Jordan.
